The flavonoid apigenin potentiates the growth inhibitory effects of gemcitabine and abrogates gemcitabine resistance in human pancreatic cancer cells.
The aim of the study was to evaluate the effect of combination therapy of apigenin and gemcitabine on cell proliferation, the cell cycle, and gemcitabine resistance in human pancreatic cancer cells. Cell counting was used to assess the effect of single-agent and combination treatment on the proliferation of CD18 and AsPC-1 pancreatic cancer cells. Flow cytometry was performed to assess the effect of combination treatment on cell cycle progression and induction of apoptosis. Western blot analysis was used to evaluate phosporylated AKT (pAkt) and cell cycle proteins. The effect of apigenin on gemcitabine-resistant AsPC-1 cells was assessed via thymidine incorporation. Apigenin in combination with gemcitabine inhibited pancreatic cancer cell proliferation more than either agent alone. Combination treatment induced both S and G2/M phase arrest and increased apoptosis. Apigenin down-regulated pAkt expression and abrogated gemcitabine-mediated pAkt induction. In gemcitabine-resistant AsPC-1 cells, apigenin significantly inhibited cell proliferation in a dose-dependent manner. Combination treatment with apigenin and gemcitabine inhibited pancreatic cancer cell growth via cell cycle arrest, down-regulation of the prosurvival factor pAkt, and induction of apoptosis. Combination therapy may prove useful for the treatment of pancreatic cancer.